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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a signal waveform close 
to an ideal waveform by correcting a light quantity of a laser 
beam based on regenerative results of respective combinations 
after recording the testing data switching the light quantity of 
the laser beams by various combinations. 
SOLUTION: A modulation signal generator 3 receives the 
testing data DS, and generates a modulation signal SS, and 
receives the input data D1 to generate the modulation signal SI 
in a disk master disk 2. A correction value table 13A in the 
generator 3 sets the timing of the signal SS so that a signal 
level is raised synchronized with the timing of the modulation 
data when conditioning is started. Thus, an optical disk device 1 
exposes the master disk 2 by a laminated exposure light 
quantity constituted of convolution integrating the signal SS by 

a Gaussian characteristic constituted of the energy intensity distribution of the laser beam LI. In the 
master disk 2, thus, the size of the beam LI in the scan direction is expanded for the modulation 
data, and respective pits are formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical-recording equipment characterized by to switch the quantity of light of a laser beam on a 
multistage story according to the data with which record is presented, to irradiate optical-recording data 
medium, to obtain the playback result of each combination after recording the predetermined data for a trial 
which switches the quantity of light of said laser beam with various combination in optical-recording equipment 
which carries out multiple-value record of said data, and to amend the quantity of light of said laser beam based 
on said playback result of a corresponding combination. 

[Claim 2] The quantity of light by said amendment is optical recording equipment according to claim 1 
characterized by becoming with the quantity of light from which an intersymbol interference becomes min. 
[Claim 3] Said data for a trial is optical recording equipment according to claim 1 which is data recorded on 
said record medium, and is characterized by including a total combination of data recorded on said record 
medium between predetermined distance. 

[Claim 4] Optical recording equipment according to claim 1 characterized by amending timing which switches 

the quantity of Hght of said laser beam collectively based on said playback result. 

[Claim 5] Optical recording equipment according to claim 1 characterized by being set up so that a beam 

diameter of said effective laser beam may become long as compared with length on said record medium 

corresponding to a minimum interval of an edge in said regenerative signal to said record medium. 

[Claim 6] Optical recording data medixmi characterized by amending a configuration of said pit according to a 

configuration of an adjoining pit in optical recording data medium which a configuration of a pit was changed 

and carried out multiple-value record of the desired data so that signal level of a regenerative signal may change 

on a multistage story corresponding to data with which record is presented. 

[Claim 7] A configuration of said pit is optical recording data medium according to claim 6 characterized by 
becoming in a configuration from which an intersymbol interference becomes min. 

[Claim 8] It is optical recording data medium according to claim 6 which the depth of said pit is switched on a 
multistage story, assigns data of a multiple value to said pit of 1, and is characterized by amendment of said pit 
configuration becoming by amendment of the depth of each of said pit. 

[Claim 9] Optical recording data medium according to claim 8 characterized by amending an edge location of 
said pit collectively. 

[Claim 10] An optical-recording method characterized by to amend the quantity of light of said laser beam 
based on a playback result of said data for a trial after recording data for a trial which switches the quantity of 
hght of a laser beam on a multistage story, and switches the quantity of Ught of said laser beam with various 
combination in an optical-recording method which irradiates optical-recording data medium and carries out 
multiple-value record of said data according to data with which record is presented. 
[Claim 11] The quantity of light by said amendment is the optical recording method according to claim 10 
characterized by becoming with the quantity of light from which an intersymbol interference becomes min. 
[Claim 12] Said data for a trial is the optical recording method according to claim 10 which is data recorded on 
said record medium, and is characterized by including a total combination of data recorded on said record 
medium between predetermined distance. 

[Claim 13] An optical recording method according to claim 10 characterized by amending timing which 
switches the quantity of light of said laser beam collectively based on said playback result. 
[Claim 14] An optical recording method according to claim 10 characterized by setting up so that a beam 
diameter of said effective laser beam may become long as compared with length on said record medium 
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corresponding to a minimum interval of an edge in said regenerative signal to said record medium. 
[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Concerning optical recording equipment, optical recording data 
medium, and the optical recording method, this invention can switch the depth of a pit and can apply desired 
data to the optical disk which carries out multiple-value record, and its associated equipment. This invention 
enables it to reproduce certainly the data which carried out multiple-value record by recording the data for a 
trial with various combination beforehand, obtaining a playback result, and amending the conditions which 
irradiate a laser beam from this playback result. 
[0002] 

[Description of the Prior Art] What was made as [ record / by each pit / the data of a multiple value ] is 
proposed by forming a pit one by one and switching the deptii of this pit on a multistage story in an optical disk, 
conventionally. According to this optical disk, it can only replace with data binary [ by the existence of a pit ], 
the data of a multiple value can be assigned and recorded on one pit, and that part recording density can be 
improved. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in this kind of optical disk, there is a problem with it 
difficult [ to reproduce the recorded data certainly ]. 

[0004] That is, when switching the depth of a pit on a multistage story and carrying out multiple-value record, it 
is necessary to switch the depth of a pit in the pitch of 100 [nm] - 10 [nm] degree. However, this pitch is set to 
the signal level which the signal level of the regenerative signal corresponding to each depth approached 
extremely by such multiple-value record according to a short thing as compared with the wavelength of the 
laser beam with which playback is presented. For this reason, it becomes difficult at the time of playback to 
judge certainly the data value assigned to each pit in response to the effect of the intersymbol interference from 
an adjoining pit. 

[0005] This invention was made in consideration of the above point, and tends to propose the optical recording 
equipment, optical recording data medium, and the optical recording method of reproducing certainly the data 
which carried out multiple-value record. 
[0006] 

[Means for Solving the Problem] In order to solve this technical problem, after recording data for a trial which 
switches the quantity of light of a laser beam with various combination in this invention in optical recording 
equipment which carries out multiple- value record, the quantity of light of a laser beam is amended based on a 
playback result of each combination. 

[0007] Moreover, in optical recording data medium, a configuration of a pit is amended according to a 
configuration of an adjoining pit, 

[0008] In an optical recording method which fiirthermore carries out multiple-value record of the desired data, 
the quantity of light of a laser beam is amended based on a playback result of data for a trial which switches the 
quantity of light of a laser beam with various combination. 

[0009] If the quantity of light of a laser beam is amended based on a playback result of each combination after 
recording data for a trial which switches the quantity of light of a laser beam with various combination, 
exposure conditions of a laser beam can be set up and data which carried out multiple-value record by this can 
be certainly reproduced so that signal level of a regenerative signal which changes with the intersymbol 
interferences from an adjoining pit etc. may become an optimum value. 
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[0010] Moreover, if a configuration of a pit is amended according to a configuration of an adjoining pit, a pit 
configuration can be amended and data which carried out muhiple-value record by this can be certainly 
reproduced so that signal level of a regenerative signal which changes with the intersymbol interferences fi:*om 
an adjoining pit may become an optimum value. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full detail, 
referring to a drawing suitably. 

[0012] Drawing 1 is the block diagram showing the optical disk unit applied to the optical disk manufacturing 
process concerning the gestalt of operation of this invention. This optical disk unit 1 carries out repetitive 
manufacturing of the disk original recording 2 of condition ******^ and manufactures disk original recording 
2A for optical disk manufacture according to the conditions of the exposure set up by the disk original recording 
2 of this condition ****. In the manufacturing process of an optical disk, after developing this disk original 
recording 2 and 2A, electrocasting processing is carried out, a mother disk is manufactured, and an optical disk 
is created from this mother disk. Among these, the conditions of exposure are set up from the playback result of 
the optical disk created from the disk original recording 2 of condition ******. 

[0013] That is, in this optical disk unit 1, a spindle motor 4 carries out revolution actuation of the disk original 
recording 2 or the 2A according to the conditions of a constant linear velocity. The laser 5 for record is 
constituted by gas laser etc., and injects the laser beam LI for disk unit original recording exposure. A mirror 6 
bends the optical path of this laser beam LI, and it carries out outgoing radiation towards the disk original 
recording 2 or 2A. An optical modulator 7 is constituted by an electro-optics element (EOM) or the sound 
optical element (AOM), and modulates and outputs this laser beam LI. 

[0014] A mirror 8 bends the laser beam LI injected from this optical modulator 7 to the disk original recording 
2 or 2 A, and parallel, the laser beam LI bent by this mirror 8 is turned to the disk original recording 2 or 2 A, 
and a mirror 9 injects it. An objective lens 10 condenses the laser beam LI reflected by this mirror 9 to the disk 
original recording 2 or the exposure side of 2 A. Movable [ of the objective lens 10 ] is carried out up and down 
by the focus servo circuit 11, and focal control is carried out here. Moreover, the objective lens 10 is made as 
[ move / at predetermined speed / with a mirror 9 / fi-om the disk original recording 2 or inner circumference 
side of 2A / to a periphery side / synchronizing with the revolution of the disk original recording 2 or 2A ]. This 
forms a truck in the disk original recording 2 or 2 A spirally in an optical disk unit 1 . 

[0015] Thus, the disk original recording 2 or 2A by which a laser beam LI is irradiated one by one is made as 
[ apply / by for example the spin coat / to the front face of glass original recording on which smoothness was 
managed / the photoresist of lambda/4n of thickness ]. n is the refractive index of the resin material of the 
optical disk which becomes with a final product, and is a refractive index in the wavelength lambda of the laser 
beam used at the time of playback here. 

[0016] Furthermore, the predetermined area of the most inner circumference and the outermost periphery is 
assigned to amendment area, and, as for the disk original recording 2 and 2A, between amendment area is 
assigned to user area. In the disk original recording 2 of condition ******^ the data DS for a trial of condition 
****** is recorded on this amendment area. On the other hand, in disk original recording 2 A, input data Dl is 
recorded on user area. 

[0017] In the disk original recording 2 of condition ♦*****^ the modulating-signal generator 3 receives the data 
DS for a trial, modulates this data DS for a trial by the modulation technique suitable for record to an optical 
disk, and generates a modulating signal SS. On the other hand, in disk original recording 2A for optical disk 
manufacture, a modulating signal SI is generated from this input data Dl in response to the input data Dl with 
which record to an optical disk is presented. At this time, the modulating-signal generator 3 changes this 
modulation data into serial data, after changing the data DS for a trial, and input data Dl into modulation data. 
Furthermore, a break and a due tee ratio generate the modulation data (one unit = 2 bits) of four values of 50 
[%] for this modulation data by 2 bitwises. Thereby, the modulating-signal generator 3 generates the 
modulating signals SS and SI of four values with which signal level changes according to the modulation data 
of these four values. 

[0018] At this time, the modulating-signal generator 3 generates modulating signals SS and SI by referring to 
correction value table 13A in the built-in modulating-signal amendment circuit 13 with the timing of the edge 
recorded on this correction value table 13 A, and signal level. 

[0019] Namely, the modulating-signal amendment circuit 13 is set at the time of record of input data Dl. The 
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data value of the modulation data which sets the modulation data of four continuous values as the object for 
sequential setting out, and becomes for [ this ] setting out, The data value of the modulation data of order is 
made into a group, and the signal level of a corresponding combination recorded on this correction value table 
13A and timing generate the modulating signal SI for setting out with reference to correction value table ISA. 
[0020] On the other hand, at the time of record of the data DS for a trial, to the data DS for a trial which makes 
three units an unit and is formed combining modulation data, only the center of each combination and the 
modulation data of one \mit are set as the modulation data for setting out, and the combination to which 
correction value table ISA corresponds generates the modulating signal SS for [ this ] setting out. Moreover, 
about the modulation data of one unit, a modulating signal SS is generated approximately for setting out by the 
signal level and timing which were set up beforehand. 

[0021] As shown in drawing 2 here, about the modulation data recorded on this disk original recording 2 A, this 
correction value table ISA makes three units an imit, forms each combination (it becomes by 4x4x4=64 kind), 
for every combination, records the optimum value of the signal level of modulating signals SS and SI, and the 
optimum value of timing, and is generated by the procedure mentioned later. In the optical disk unit 1, even 
when an intersymbol interference is carried out between the pits which continue by this, it is made as 
[ reproduce / the data by which multiple- value record was carried out / certainly ]. In addition, in drawing 2 , 
numeric characters 0-S show the modulation data of order for the data value of each modulation data as before 
data and after data to the modulation data of a processing object, respectively. 

[0022] In carrying out, the modulating-signal generator S drives an optical modulator 7 with the modulating 
signals SS and SI to write and which carried out in this way and were generated, and forms a pit train on the 
disk original recording 2 and 2A. A pit is formed one by one and multiple- value record of the data DS for 
amendment and the input data Dl is carried out so that the depth of each pit may furthermore be converted into 
the wavelength of return light, it may switch in lambda / 41ambda/61ambda / four steps of 12 and 0 and the 
signal level of a regenerative signal may change by this in four steps. 

[002S] As shown in drawing 3 here, correction value table ISA sets up the timing of a modulating signal SS at 
the time of initiation of condition **** so that signal level may start sj^chronizing with the timing of the 
modulation data DM ( drawing 3 (A) and (B)). This will expose the disk original recording 2 in an optical disk 
unit 1 with the addition exposure quantity of light which collapses and comes to find the integral a modulating 
signal SS with the Gaussian distribution property ( drawing 3 (C)) which becomes by the energy intensity 
distribution of a laser beam LI ( drawing 3 (D)). In the disk original recording 2, magnitude (it is called length 
of pit below) L of the scanning direction of a laser beam LI will be expanded to the modulation data DM by 
this, and each pit P will be formed ( drawing 3 (E)). 

[0024] Moreover, at the time of initiation of condition ****^ as shovm in drawing 4 , correction value table ISA 
generates a modulating signal SS so that the quantity of light of a laser beam LI may be switched at intervals of 
fixed level in four steps corresponding to the data value ( drawing 4 (A)) of the modulation data DM ( drawing 
4 (B) and (C)). This will expose the disk original recording 2 in an optical disk unit 1 with the addition exposure 
quantity of light which collapses with a Gaussian distribution property similarly and it comes to find the integral 
( drawing 4 (D)). In the disk original recording 2, corresponding to the data value of the modulation data DM, 
depth D of Pit P will change on a multistage story by this, and length [ of Pit P ] L and width of face W will 
change in connection with this ( drawing 4 (E)). In addition, Signs Itop and Ibottom are the thresholds of the 
exposure reinforcement which the rate of after [ development ] residual thickness of a photoresist becomes by 0 
[%] and 100 [%] here. 

[0025] Thus, when length L of Pit P changes to the modulation data DM, in the regenerative signal of the 
optical disk created fi-om this disk original recording 2, the timing of the binary-ized signal acquired by making 
a regenerative signal binary will change to the timing of the modulation data DM, and a jitter will occur. It 
becomes difficult to sample a regenerative signal on the basis of the clock generated from this binary-ized 
signal by this, and to reproduce a regenerative signal to right timing. That is, the phase margin at the time of 
playback will fall. 

[0026] Moreover, change of the width of face W of Pit P changes the signal level of the regenerative signal 
decided by depth D of a pit, and makes the amplitude additional coverage at the time of playback fall. 
[0027] Furthermore in an optical disk, the intersymbol interference from an adjoining pit other than these 
occurs. That is, as for a regenerative signal, signal level will change with the intersymbol interferences of the pit 
before and behind the pit P2 for playback according to the pit configuration before and behind this. Amplitude 



http ://www4. ipdl .jpo . go.jp/cgi-bin/tran_web_cgi_ejj e 



1/16/2004 



Page 4 of 7 



additional coverage falls also by this at the time of playback. Moreover, the phase margin also falls and it 
becomes difficult to reproduce a regenerative signal RF correctly also by this. 

[0028] thus, as for correction value table 13 A, amplitude additional coverage and the phase margin become max 
to the regenerative signal with which signal level etc. changes at the time of record of input data Dl - as — the 
signal level and timing of a modulating signal SI ~ setting up ~ the gestalt of this operation — setting out of this 
signal level and timing ~ condition appearance - carrying out — it is made as [ perform ]. 
[0029] Drawing 5 is a flow chart which shows the setting-out procedure of this correction value table 13 A, and 
drawing 6 is the abbreviation diagram showing the system configuration of this procedure. In this procedure, if 
processing is started, it will move fi"om a step SP 1 to a step SP 2, and the data DS for a trial is supplied to an 
optical disk unit 1, and a modulating signal SS is generated with the data DS for a trial. In the step SP 3 which 
furthermore continues, this generated modulating signal SS is recorded on the amendment area of the disk 
original recording 2. 

[0030] As shown in drawing 7 here, this data DS for a trial is constituted by the combination of 64 kinds of 
modulation data corresponding to the combination of the modulation data DM recorded on correction value 
table 13 A, and repeat record only of the count of predetermined is carried out with the gestalt of this operation 
in inner circumference side amendment area and periphery side amendment area, respectively. This mitigates a 
measurement error in an optical disk unit 1 by amending the measurement error in an inside-and-outside 
periphery, and carrying out repeat record. 

[0031] Then, in this procedure, this disk original recording 2 is developed, a stamper 20 ( drawing 6 ) is created, 
and an optical disk 21 is created from this stamper 20. Furthermore, this optical disk 21 is played with a 
regenerative apparatus 22 (step SP 4). In playback of this optical disk 21, it moves to a step SP 5 and procedure 
judges whether as compared with the signal wave form of an ideal, the conditions of exposure converged the 
regenerative signal RF acquired from this optical disk 21 on the optimum value from the comparison result in 
the continuing step SP 6. If a negative result is obtained here, it will move to a step SP 7, and this procedure 
will compute the amendment data recorded on correction value table 13 A, and will retum to a step SP 2. 
[0032] As it is indicated in drawing 8 as the signal wave form of an ideal here, in the record reversion system of 
this optical disk 21, the phase margin and amplitude additional coverage mean the biggest regenerative-signal 
wave ( drawing 8 (A)). Among these, about the phase margin, a clock is generated from this regenerative signal 
RF, a jitter decreases most, a regenerative signal RF is sampled from the clock of a parenthesis, and the wave 
which can sample a regenerative signal RF to the timing which receives an intersymbol interference with a 
degree more nearly equal than the pit of order is made into an ideal wave. 

[0033] Namely, when this ideal wave is made binary with the slice level SL used for generation of a binary-ized 
signal, it is also set to a different data value. Cross slice level SL to the equal timing tl and t2, and can generate 
the binary-ized signal of duty ratio 50 [%], and a regenerative signal RF is further sampled by ts at the middle 
event of tl and t2 at this event. The laser beam for playback is the wave which can sample the signal level 
which is scanning the center of the pit for playback. Moreover, that by which this relation is maintained also 
with the pit configuration of order is an ideal wave. 

[0034] On the other hand, about amplitude additional coverage, it samples by the timing ts of a sampling of this 
ideal, and the wave which can distinguish the regenerative signal RF of each data value most certainly is made 
into an ideal wave. That is, the case where it is the biggest level difference with which it samples by Timing ts, 
and changes with signal level differences delta with the equal sampling value of the regenerative signal RF 
corresponding to each data value, and this signal level difference delta is permitted by this optical disk 21 is an 
ideal wave. Moreover, that by which this relation is maintained also with the pit configuration of order is an 
ideal wave. 

[0035] The comparison processing with this ideal wave and generation processing of amendment data input into 
a digitizing oscilloscope 23 ( drawing 6 ) the regenerative signal RF which plays an optical disk 21 and is 
acquired, after sampling with frequency high enough as compared with the clock generated from this 
regenerative signal RF, compare the signal level and each sampling value by the ideal wave by computer 24, 
and are carried out. Moreover, decision of convergence in a step SP 6 judges a comparison result by computer 
24, and is performed. 

[0036] Namely, as shown in drawing 8 , a computer 24 detects errors dl 1, d21, d31, dl2, d22, and d32 for every 
regenerative signal RF of each data value in this comparison processing on the basis of the timing to which an 
ideal wave crosses threshold SL. ( Drawing 8 (B)) The amendment data which amends the timing of a rising 
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edge and a falling edge about the modulating signal SI of a data value which corresponds further, respectively 
according to the detected errors dl 1, d21, d31, dl2, d22, and d32 is generated ( drawing 8 (C)). At this time, 
each correction value Dl 1, D21, D31, D12, D22, and D32 is held at the relation of D<alphaxd to the errors dl 1, 
d21, d31, dl2, d22, and d32 which correspond, respectively, alpha is taken as a value smaller than 1 here. 
Thereby, with the gestalt of this operation, timing is amended and record playback of the data for a trial is made 
as [ make / it / converge on the optimal timing ] in a repeat and the timing of each edge. 
[0037] Moreover, the signal level differences dl3, d23, and d33 of the regenerative signal RF over an ideal 
wave are detected for every data value to which a computer 24 corresponds to drawing 9 in this comparison 
processing so that it may be shown ( drawing 9 (A) and (B)). Amendment data is generated so that the signal 
level to which a modulating signal SI furthermore corresponds may be amended, respectively with the detected 
signal level differences dl3, d23, and d33 ( drawing 9 (C)). At this time, each correction value D13, D23, and 
D33 is held at the relation of D<d to the signal level differences dl3, d23, and d33 which correspond, 
respectively. Thereby, with the gestalt of this operation, signal level is amended and it is made as [ complete / 
complete record playback of the data for a trial on a repeat, and / as an optimum value / each signal level ]. 
[0038] A computer 24 generates amendment data for every combination of modulation data. Moreover, between 
the same combination which carried out repeat record, between the same combination further recorded on the 
amendment area by the side of inner circumference and a periphery, average value is computed and amendment 
data is generated. With the gestalt of this operation, also by the intersymbol interference from an adjoining pit, 
this generates amendment data so that the phase margin and amplitude additional coverage can fully be secured. 

[0039] Thus, if the amendment data recorded on correction value table 13 A is generated, a computer 24 will 

record the calculated amendment data on a read-only memory by ROM writer 25 ( drawing 6 ). Thereby, with 

the gestalt of this operation, correction value table 13A is created, this correction value table 13 A is set in an 

optical disk unit 1, and the data DS for a trial is anew recorded on the disk original recording 2. 

[0040] Thereby, if the content of correction value table 13A is updated one by one in this procedure and the 

errors dl 1, d21, d31, dl2, d22, and d32 and the signal level differences dl3, d23, and d33 between an ideal 

wave and a regenerative signal RF become below a predetermined value, it will be judged that it converged by 

computer 24, it will move to a step SP 8, and the procedure of condition **** will be ended. 

[0041] In this way, with the gestalt of this operation, according to correction value table 13 A set up by doing in 

this way, a modulating signal SI will be formed and input data SI will be recorded on disk original recording 

2 A so that it may correspond to the data value of sequential modulation data. 

[0042] In the above configuration, by this disk manufacturing process, processing of condition **** is 
performed first ( drawin g 6 ), and the data DS for a trial which becomes in the combination of the modulation 
data of four values which made three units the unit is recorded on the disk original recording 2 in processing of 
this condition **** ( drawing 1 ). A modulating signal SS is generated by the corresponding signal level and the 
timing of combination which were recorded on correction value table 13A ( drav^ng 7 ) to the modulation data 
of one central unit among the modulation data of three units each which form this data DS for a trial on the 
occasion of this record. On the other hand, a modulating signal SS is generated to the modulation data of about 
1 unit by the predetermined signal level and the timing corresponding to the data value of each modulation data. 

[0043] Furthermore, an optical modulator 7 drives with this generated modulating signal SS, the quantity of 
light of the laser beam LI injected from the laser 5 for record is switched in four steps of abbreviation ( drawing 
i ), and this laser beam LI is irradiated by the inner circumference side amendment area of the disk original 
recording 2, and periphery side amendment area. Thereby, each combination of modulation data which made 
three units the unit and which is recorded on an optical disk is recorded on this inner circumference side 
amendment area and periphery side amendment area by the pit train which comes to switch depth D, 
respectively. 

[0044] Thus, exposure of the disk original recording 2 creates an optical disk 21 from this disk original 
recording 2 at this process ( drawing 6 ). Furthermore this optical disk 21 is played and the monitor of the 
regenerative signal RF of the data DS for a trial is carried out by the digitizing oscilloscope 23. Amendment 
data is generated for every combination so that the standup and falling of this regenerative signal RF may be 
compared with an ideal wave for every combination, an ideal wave may be approached here and the phase 
margin may increase. Moreover, amendment data is created for every combination so that the signal level of 
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each data value may approach an ideal wave and amplitude additional coverage may increase. Moreover, 
between each combination which carried out repeat record, between each combination of inner circumference 
side amendment area and periphery side amendment area, it is average-value-ized and amendment data is 
created for every combination. 

[0045] Thus, it is recorded on a read-only memory and correction value table 13A is created by this, this 
correction value table 13A replaces the created amendment data with the correction value table 13A till then, 
and it is arranged at an optical disk unit 1. 

[0046] After the data DS for a trial is anew recorded on the disk original recording 2 by correction value table 
13A set up so that this might approach this ideal wave and an optical disk 21 is created, this optical disk 21 is 
played and it is compared with an ideal wave. In this comparison, if a regenerative signal RF comes to be 
acquired by the ideal wave by a certain wave which was alike the grade, processing of condition **** will end 
the content of correction value table 13A by the judgment in a computer 24 by judging that fixed degree 
convergence was carried out. 

[0047] Thereby, the input data Dl with which an optical disk unit 1 ( drawing 1 ) is presented at actual record is 
inputted, and this input data Dl is changed into the modulation data which is 2 bits. Furthermore, to this 
modulation data that carries out sequential continuation, the amendment data corresponding to combination 
with the modulation data of order is searched from correction value table 13 A, and a modulating signal SI is 
generated by the signal level and timing by this searched amendment data. By this, a pit configiwation will be 
amended in connection with the pit configuration of order, and input data Dl will be recorded on the disk 
original recording 2, and will be reproduced by the regenerative-signal wave near an ideal wave by the 
intersymbol interference from an adjoining pit. 

[0048] That is, the user area of disk original recording 2 A is exposed by this modulating signal SI, and an 
optical disk 21 is manufactured from this disk original recording 2 ( drawing 6 ). 

[0049] According to the above configuration, make three units into an unit and a playback result is obtained for 
every combination of modulation data. By having created correction value table 13 A and having amended the 
timing and signal level of a modulating signal so that this playback result might approach an ideal wave Even if 
it switches the quantity of light and the length of a pit and width of face change, also by moreover, the 
intersymbol interference of an adjoining pit A regenerative signal can be acquired according to the signal wave 
form near an ideal wave, sufficient amplitude additional coverage and the sufficient phase margin can be 
secured by this, and the data which carried out multiple-value record can be certainly reproduced to an optical 
disk. 

[0050] In addition, in the gestalt of above-mentioned operation, although the case where the beam diameter of 
the laser beam for record was small enough was described as compared with the gap between pits, the beam 
diameter of an effective laser beam can apply this invention widely as compared with the gap between pits not 
only to this but to a record medium, also when big. 

[0051] That is, in an optical disk unit, generally, it is set up so that a pit gap may become large from the beam 
system of an effective laser beam to a record medium. An effective beam system is magnitude determined with 
the record exposure threshold of a record medium on the strength, and the beam diameter of the diffraction limit 
of an objective lens here, and let 1.22 lambda/NA be maximums. 

[0052] As shown in drawing 10 , overlap and the so-called interference portion occur [ the laser beam by which 
effective beam diameter SP of a laser beam is irradiated with both this edge in addition light exposure ( drawing 
10 (B)) as compared with the edge gap of a modulating signal to a record medium when large ( drawing 10 
(A)) ]. Therefore, in this case, an edge gap becomes short like the case where the length of a pit becomes [ in / 
an intersymbol interference will occur between adjoining pits and / a regenerative signal ] long, at the time of 
record, and it will be observed. 

[0053] Thereby, like the case of the gestalt of above-mentioned operation, the timing of a modulating signal can 
be amended on the basis of the regenerative-signal wave made into an ideal, and the short edge gap needed in a 
regenerative signal can be secured. To the minimum interval of the edge in a regenerative signal in carrying out 
to write, to a record medium, when the beam diameter of an effective laser beam is large, it can apply, and 
multiple-value record of the desired data can be carried out certainly. 

[0054] Moreover, in the gestalt of above-mentioned operation, the modulation data of three units is made into 
an unit, and although the case where the data for a trial was recorded about all the combination that may be 
recorded on an optical disk was described, this invention may generate the data for a trial with a typical 
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combination with high occurrence frequency not only corresponding to this but corresponding to a modulation 
technique. 

[0055] Although the case where it recorded by predetermined signal level and timing about the modulation data 
of order was furthermore described in the gestalt of above-mentioned operation at the time of record of the data 
for a trial, this invention may carry out sequential amendment with central modulation data also with the 
modulation data not only this but before and behind this. In addition, when detecting the signal level and timing 
of average value for every data value and setting up the modulating signal corresponding to the modulation data 
of order in [ result / the signal level corresponding to central modulation data, and / of timing / playback ] this 
case, the case where detect signal level and timing still more suitable than the probability of occurrence of each 
data value, and the modulating signal corresponding to the modulation data of order is set up etc. can be 
considered. 

[0056] Moreover, although the case where recorded one kind of modulating signal specified by correction value 
table 13 A, and it reproduced to the combination of each modulation data in the gestalt of above-mentioned 
operation was described This invention may record two or more kinds of modulating signals which switched 
timing and signal level to the combination of not only this but each modulation data, and may set up the 
conditions of exposure from various kinds and the playback result of each combination. 
[0057] although the case where the effect of an intersymbol interference was removed about three pits which 
follow the circumferencial direction of an optical disk was ftirthermore described in the gestaU of above- 
mentioned operation - this invention ~ not only this but this ~ replacing with - or - in addition, about three 
pits which follow radial [ of an optical disk ], also when removing the effect of an intersymbol interference, it 
can apply widely. In addition, in this case, about disk-like optical recording data medium, it is in the condition 
driven according to the conditions of a constant angular velocity, and the data for a trial will be recorded with 
each combination. 

[0058] Moreover, although the case where the quantity of Ught was not controlled at all in the gestalt of above- 
mentioned operation about the width of face of the pit which switches and changes on a multistage story was 
described This invention not only in this for example, by controlling the diameter of the beam spot It is widely 
[ when holding the width of face of a pit to constant value and carrying out multiple-value record of the desired 
data only in the depth of a pit, and when carrying out multiple-value record of the desired data with the depth 
and width of face of a pit by controlling the diameter of the beam spot positively conversely with this ] 
applicable. 

[0059] Furthermore, although the case where switched the depth of a pit on a multistage story in the gestalt of 
above-mentioned operation, and multiple-value record of the desired data was carried out was described, this 
invention can be widely applied, not only this but when carrying out muhiple-value record of the desired data 
combining the length (that is, it becomes to the timing of an edge) and the depth of a pit. 
[0060] Moreover, in the gestalt of above-mentioned operation, although the case where desired data was 
recorded by the pit was described, this invention can be widely applied, not only this but when applying to the 
optical disk unit by heat magnetic recording and recording desired data by the mark. 

[0061] Although the case where exposed disk original recording and multiple- value record of the desired data 
was carried out was furthermore described in the gestalt of above-mentioned operation, this invention is widely 
applicable to various optical disk units, such as an optical disk unit of not only this but a phase change mold. 
Moreover, it is widely applicable not only to an optical disk unit but various optical recording equipments and 
optical recording data medium. 
[0062] 

[Effect of the Invention] As mentioned above, according to this invention, even if it switches the quantity of 
Ught and the length of a pit and width of face change by recording the data for a trial with various combination 
beforehand, obtaining a playback result, and amending the conditions which irradiate a laser beam from this 
playback result, a regenerative signal can be acquired according to the signal wave form near an ideal wave also 
by the intersymbol interference of an adjoining pit. The data which secured sufficient amplitude additional 
coverage and the sufficient phase margin, and carried out multiple-value record by this is certainly reproducible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0029] 05{±, C:«7)ffliEffiT— y/l^ 1 3 AcOi^ 
«lii*^)l?:*-r ^o-f-c-hT^bO, 06{4, JICOM 
a^)lScr)i'XT-Aif«Ji!c?r^t-B&ia0t:-$>S. Cicoisna^ 

jilT-{i. ^ata^rWifi-r^fc^^-f-yrsp iA^/J>x7"-yr 

-Th. $A,^Cg!<XT•■yrSP3CtiV^T. CICO^^L 

[ 0 0 3 0 ] 3 CTS 7 tl^-Tcfc ^ tc. cicoisiifflx- 
rJ' D S {4 , mmf— 3 A (C|B^^ S ^Pt'- ^ 
D M«oe;^i^^i9-1^tC*tB LT . 6 4 S^cO^^Pt"- ^ (T) 

ffljEj: rmy^^wmmsx^ v T^z^ix^nmrnifiLfz 
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[0031 ] m^^xzff)mM^mx'ii. :-<r>^iy^9W. 

aS2 5:3a^lLT;^^>v^•-2 0 (06) SrfPRKL. Z<r> 
;^^'yA-20J: 03tT^-fX:72 is-f^fig-rs, ^h\,z 

xyrSP4) . ^icoatxV x^2 IcoS^lciSUT, 

1 J: Off ^>fiSfl4m^RF m^iOm-tiSJetJtiK 
iB!<XT--yrsP6{ci5V>TJt^:SJ: OS^ttfO^^ 

«]Efflx-y;H 3A(c|E:lli-rS«jE7'-^S:a:aiLT 
Xx-y7°SP 2tcMSo 

[ 0 0 3 2 ] i c xvm^^w^h n , 08 tc^-r J; 

(118 (A) ) , vlc7)^*>effl^^gi--^v^X«. ^iOH 

[0033] •r^i^^j.iioiMSMj^ti. imm^<n^ 

2aT/t 2T'X5^^^'^l'SLS:«tJ]0, A^OTi-T" 
^-Jt5 0 C%D c02tt-fb(I^5-4liS-C#, $^,t^cO 

iJ'T'^ s^jgrS) -s. . i c: oMf**fBirf*<o f -y h jg^i^ 
[0 0 34] .rixtciftTfg^S^liStc-^v^TJi, 

LT, #7-'-^ffl<7)lf*m#RF5rgt5ill(c*ij;3iJT'^ 

#7-'-^s'ffltcwjeT.g.mfi^R 

[0035] ^coaffl^i: (Oj:t!|SJ!^at>'ffliEr-^ 
co^Jt&Sti, 3Kr'fXi5'2 1 SrW^LTfi^nsIf^ 
^^RFS:, T'-f >''^;l^3}->-aX3-r2 3 (06) 

mmt,zx^m-^uK/i'b^^yyo>ymhiziyh':L 
-i^2 4i,zj:<otmLxmm^ix?>, ttixy^-yrsp 



6lcfc{tSlR^i?)fiM<i. 3>'tri-:J'2 4ti'9ifclJ 
[00 36] -r=5r^5*>l28t;^-rJ;'3t:. nyf^-^' 

2 4 {i . ^ <r)immmi,zii\, -^x . ^mmt^ L^\-^ms 
L^mmif'^ ^y^^i^izLx. ^T-'}>m.(m± 

fi^RFftt;. 11. d21. d31, dl2, 

d22, d32Sr^ai-ri.. (08 (B) ) $A,tcjktJ!e 

•th^-^^cm^m^s 1 tCOV^T, ^ittiL^^MISd 
11. d21. d31. dl2, d22. d3 2tCctO 

-eii^ixffliE-ri.ffliET-i^'S'^-r-g. (08 

(C) ) . Z.(r>t^^mmDl 1. D2K D3K 
D12, D2 2, D3 2Ci. ^fl^ixMm-t hWMd 1 
l. d21. d31. dl2. d22, d3 2(C**L 
D<a Xd<7)MfIlC^^$ixS. iC-Cati. IJ; 

[0037] ±fzm9\,Z7n-ti~o\,Z^ 3>'fA-:^'24 

i®«[Jg{c^f^-r^H±^i■^RF<7)^l•^K;^^d 1 3. d 

2 3, d3 3$r:^ai^-S (09 (A) St>' ( B) ) . $ 

ibtir^iifi^S lc7)3itJiE-r&fi^W-'<./l^5r. m^Ltzm 
-^K/md 13, d 2 3 , d 3 3X'^fl^'ixmi£tt 
iioiz. msE'f-'^^mS.-th (09 (C) ) . 
^#ffljEfaD13. D2 3, D3 3{±, -?-ixm*^ie-f 
^ffi^l'^;mdl3, d2 3, d3 3tMLr, D< 

<±. ^i^^-^/^2rfflIELTl^Kffl7'■-:^'^Oi2^i^¥^5rM 

[0 038] =jyejt-:?2 4{i, ^liT-^i^ffl^^-^ 
n-(r>m?t-'^h^^X\ ^ ^ {CF*9jaWS.t>'i'f-)affleO«IE 

X'\i. ^\:^-yVti-^t^cr>^^f^=Fmzi.'^X{,. ffiffl^ 

[ 0 0 3 9 ] C7) J: 0 tc LTIf lEffiT"-:/;!^ i 3 At^ia 
^-thmt'T—^i^^-tht. 3yb°A-:S'2 4{±, 
ltS:U/::ffliE7'-:^'$rROM7-< ^-2 5\,zi:^^)-Y 
^>^)yi^')\ztm-tt (06) , ^m^ctO^cOlltS 
(nmmX'lt. aiEffix-yyH 3A*if^fiESfl., dcoffl 
lEfflf— ■T'/H 3A*5^x-f:^^^Slt--b: y V^tL 

X. mbxwmmf-'S'DSifiT' A :^^wM2i,z%m^ 

[0040] citLicj; •? ::co5fla#|i||(cfcv^Tfi. MiJ: 
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m^RFt<D^SC0Wk^dl 1, d21, d31, dl 
2, d2 2. d3 2at;fft-^L-^md 1 3, d2 3. 
d3 33m€mTt35rSi:. ^i^h'^-^ 2 4lwJ: 0 
lR^L^t«$^. Xx-yrSP8tc»-^-C^fttiSL 

[ 0 0 4 1 J *K Lxz<7)mmcr>mm-vu. z<r>j: o 
m^r- 9 (Tin'-smznmt ^wm^ s 1 

[0 04 2] jyjtcOWfRtCfcn^T. ;i7)x>X^SiSX 
STii. 4Si^(c^frtiJLt^5ttffl!5*^^t§tL (06) . i 
<n^^^\^<r^m^zii^\X^ 3JL- -y hS:mfiiCL3t4 

:^'^mm2izmm^ti^ mi) . dcoisniois 

(C. <Ic^t«ilfflT-^DSS-JB^-ri.#3irL>7b(0^ 
1fiEffl7"-://H 3 A (117) tCieii^nitjktJS-r 
^SS*J^Sii&, c:fi{=«Lrmi^--y bio's 

[0 04 31 $^>ti^iO^B£L!^^^lifi^SSt:J;03t 
^PS 7 7i)igEi!r§ , IBIiffl 1^ SX^mHi^tifz 
r-b'-AL 1 c7)^7!p-B&4mrfl]'9t@;?-^>ii 

(01) . iiOW— !f-t'-y.Ll?&>*7-'-^X^iI^2^Q 
rtraWlEx 'J TRZ/nmmmiE:!:. 'J r IcB^lt^iiS . 

[0044] ^c7)J;^(;:LTT'-i';^:?'liaS2 5:^3K-r& 
2 1*^f^«$ixi. (06), ^'ijlcitO^Kf-'^f 2 1 
i^'^';l^^i^nX3-r2 3tcJ; 0=E-^$ixl.o .ICiT- 

^^io■tm^z. mmmmtitm^ti. mmm^iziSi-^^^ 
xm^mm:ki-^ x 3 iz^m^^h^mtzmiE'f- 

m^zi&rSK ^xm^^mm±-ri>^ 0 iz . ^m^-^h^ 

m^-^h't^. rtJ^fBMjExUTStff^hJaffliJffliEx'JT 

[004 5] Zcr,XoizLXi^^^ixtzmiEy'-9l±. 
V-\<ytyV;*'^Ulzim^ti. :iixlzX'omiEmT— 



lizsm^fih. 

[00461 Ztllz^ 0 i<oa«^t3i£o'< J: 3 izm. 
€$ixjtffljEffl7^-y;H 3 At; J: 0. KaOTlSi^fflr 

^r&h, 1ijEfitx-7';n 3A<oi*iS{i, — g^«X^ 
L/it*fl8ff$ixS^ttc:J;'5. rj yb-jL-^ 2 4lzfc(t 

[0047 1 CintCJ; '?3e7-'-<X:J'^Bl (01) IC, 

:^jT-^D i*<2b'-y hcoSiBx-^{c:^^$ix6. $ 

t>i,zz(Dm<!K^'ti>^my-'-9iznLx. frt^co^ia 

1 3 A J: lomm-^n.. :icr)mm^ntzniE'r-:f 
^m^ti^. ZtilzJ:'OA:fJ^-:^DHi. Mf^cOb'-y 

2izim^ti. fmi^yht^i^co^^m^mzi-ox 
mm.^mizm''m^mnm&izj:'on^^tii>:it 

[0 0481 -r^h-hzco^mm^snzji ^n'^x^ 

M^2Ac7)j.-if-xUT*i^7K$^l. CltfOx-f Xi^M 
ag2i;'93t7'-fXi^2 l*^«jt$ix|> (06 ) . 
[00491 JO-hcOfilfiEtC iflJf. 3i:^-y h ^^mz 

S*ISft**a^.^J^t^ifi'?< J; 3 tc«iEfi^-y;W l 3 
ASr#^LT^ISft-^cO:J'-f 5 >-^?'S.I/ft-^P^I/$-ffl 

LT t, . ^ it^g^b- -y h J; o T 

ifX% . ^i\.\z^ 0^^=Sr«<S^tSS.l^fiffl^^S^«l« 

LT3fe-f ^ 7^9K%mm\^fdT-9^nmzWE-t^ 
[00501 i-£iiii^(rmM(7mmzii\^x\i.. f-x h 

•r. immmziciLx^^j:u-^-h'-M(r>}z~j>.^ 
tiK b- y b rairaPBt^Jt LT;^^ ^j:^iz t < 

[005 1 1 -r^^;b*>3fcx-fX:?^«tc:t3^^■C{S, 

b-yb^Pi^i, MmmmzMLXm)Ki:\y~^~t' 
-A<7)b-A^J:0:^^<^-l.i3(clSS$*tl>. 

^X'h*). 1. 2 2A/'NA^±PRi:-rStc7>t'«>'&, 
[00521010 {cs^-r J: 3 1^, iei*micWLT* 
$&'5:U— 9-'-b'-AOb'-A@SP*<. S^Pff-^WX-y 
i^T^lltcJ:tLT:^cg=t^J^ (010(A)). fflSE^^ 
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ft (01 0 (B> ) {Ci3V^T(±, ^COffix-yv-'-CRSSt^ 

[0053] ntLtzj: Ki±^<7)mME(Dmm<^m^t mm 
ic. mmt^ti?>m^m^mmt:mmzLx^m^<7) 
iyyi:niEtx. n±m^izn\^^X!mbi-^m 

n^m^izm^^ X .y i^'c7)S/hPaiiBt=s^ Lx . tmi^i^ 

(cjsffl LT , mm(D'f-i$'i:mmiz^mmm-th utt^ 

[0054] 47t±3iEiOSItfic7)?g®tct3V^T{S, 3:3-- 

-yV<r>^m^-:^^mmzLx. stx-f x^icieij^ii 
^mmrti,^iz-:>\^x'&^fzi}K ^wm^fi^zm 

[0055] ^i^t.z}:^(r>m.m.<mm^zn\^x\i. 

[0056] S/i±iB£0Slifii7)?^^{:fcV^Tli. 

J; "Q^^^iii. 1 mm<D^mmmimLxn±i-^^ 
-^(T^m^-^iy-^iizni-x. ^yym/mm^^)i' 

[0057] $ ^.lC±ai<7)|IS6c7)JB«lC*5V^T{i, 3^7"' 

^wPrm<rimm'S:m'om<^'^t.z-:>\^xw<-tzif. 
X. 1^^^=^m)BmmmA^^zi>^K<mm^h 



[00581 tfc±^cr)m^c7)mmzm^xit. yeAi 

ic.-r. mni\^'-j^^^'y hmimmttztizx'o, 
<7)'f-:^^^msm-ri^. ttzzixttmi^znmm 

mmi-hztt<x'^^, 

[0059] ^ (i,i,z±mcr>mmcr)mmi,zti\>^xii. t y 

[0060] t/c±KEiOllMcojgffit;i3V^T{i, miiw 

mi,zMmLX'?-^izx mm<r)'f-9i:im-r&^ 

[0061 ] S^bt3±^cQ^St<7)?g®t^i3V^T(4. -r-f 

x^^mm^m^LxmrncrtT-'-is^ ^^mm-ttm-^i,z 

[0062] 

mmcosihrni ±M<7)Xoiz:^^m^zi:tnt, fi^m^ 
comA.'kh-^izx ^umm-T-i^^imLxn^mi 

miEt^zti>zx^. ^^mmtxi^-y h<7i^^ . 
t^^^'itLxh. it7ti§!Stb--y hcon'^m^^mz^'ox 

uLx^mumtfc'r-^'^mm^zn^-t^ zttpx-^ 

[HiSfiOffi^^iKHJ] 

[01] ^^m(omm(r>mmizmhytf' ^^.'7 ^g^* 

-r7"oy:7HT'*).|). 

[02 ] 0 1 03^7-'^ 7.9mm.(r>miLmrf—y)v^^-t 
m^x:hh, 

[03 } laiamcfctts^m-f-t b-y hjg*ictcoMffi 

<?5i5iBBtc:«-r ^ -< ■h.&-<r~YX'hh . 
[04] 3KfiO«0i^i.tb y VJgtttcOMf^tOlttBHtC 

[05] 01(O3Kr-f XiJ'^gtctJft-S.^frtiJLcO^!^ 

[06] 05<7)j!!ia*|ii(cJ;SXgSr^^^^0rSi 

[ 07 ] 0 5 c05!ia#JlitC i ^StSfflr-^'cOieilcOlJi 
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[HI 0] iSfflii^iow-^rBiT^c^iKBflt^rw-rsBSiaiar 

[013 



^mm^^Ss. 7 a^^iiiis. i3 
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